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REMARKS 

Applicants have amended claim 37 and claim 39 to more particuiariy and 
distinctly daim their invention. Applicants add new claims 43 and 44. Support for the 
amendment of claim 37 may be found at Para [0128] and examples of such 
antibodies are identified in Examples 5 and 6. Support for new claims 43 and 44 
may be found in original claim 7 and Para [0064] to Para [0067]. No new matter has 
been introduced by these amendments. 
L Rejection Under 35 U.S.C. §101 

A. Claim 37 has been rejected for being directed to non-statutory 
subject matter. Applicants have amended claim 37 to recite "isolated" 
antibody obviating this rejection. 

B. Claims 37-39 have been rejected as lacking a substantial "real 
world" utility. The Office asserts that because there is no function assigned to 
SEQ ID NO 2. Applicants respectfully traverse this rejection. 

As noted in the Utility Guidelines issued by the Office, a compound 
need only have one utility. Consistently, throughout the examples the 
guidelines indicate that no §101 should be made where there is a specific 
substantial utility. The fact that an antibody specifically binds to an identified 
receptor found on the surface of mast cells and mast cells are well known to 
be associated with allergic diseases, such as asthma, establishes a "real 
world" credible utility. The antibody can be used to identify mast cells in lung 
tissue as shown in Example 6. Applicants also enclose a paper published in 
Genomics 86:68-75 (2005) showing experiments further characterizing the 
antibodies of the present invention. 

Even if the Office does not accept the "real world" correlation, Claims 
37-39 should not be rejected. For example, in Example 8 'Therapeutics not 
Associated with a Disease", the guidelines indicate that the compound itself 
should not be rejected even if the method of treatment utility was not 
established (Example enclosed for the Examiner's convenience). Applicants 
disagree with the Office that treatment of mast cell related diseases is not 
' sufficiently correlative, but the method claims are not being examined at this 
time. Given the statement in the guidelines of Example 8 that the compound 
itself should not be rejected under §101, Applicants request that the rejectton 
of claims 37-39 be withdrawn. 
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II. Rejection Under 35 U.S.C- § 112, First Paragraph 

Claims 37-39 have been rejected §112, First Paragraph, because of the §101 
rejection above. Applicants respectfully traverse this rejection. 

Applicants submit that the antibodies of the present invention are fully enabled 
and have a substantial real world utility as discussed above. Applicants have shown 
how to make and use the invention and sufficient disclose the region of the receptor 
to which these antibodies bind. Therefore, Applicants request that this rejection be 
withdrawn. 

III. Rejection Under 35 U.S.C. § 112, Second Paragraph 

Claim 39 has been rejected as being indefinite for failing to particularly and 
distinctly claim that which Applicants regard as their invention. Applicants have 
amended claim 39 and added claims 43 and 44 rendering this rejection moot. 
Applicants. request that the rejection be withdrawn. 

IV. Rejection Under 35 U.S.C. § 1 02 

Claims 37-39 have been rejected as being anticipated by WO98/30582. The 
Office asserts that the reference teaches antibodies that bind to EH203_2 
(Reference SEQ ID NO 27). Applicants respectfully traverse this rejection in view of 
the amendment to claim 37. 

In onJer for a reference to anticipate the claimed invention, it must teach all of 
the limitations of the claim. WO98/30582 does not teach antibodies that specifically 
bind to amino acid residues 105-187. Therefore, . Applicants request that the 
rejection be withdrawn. 

V. Rejection Under 35 U.S.C. § 1D3(a) 

A. Claim 37 has been rejected as being unpatentable over WO98/30582 
in view of Harlow et al. Applicants respectfully traverse this rejection In view of the 
amendment to claim 37. As noted in Section IV above. WO98/30582 does not teach 
antibodies that specifically bind to amino add residues 105-187. Hariow does not 
overcome this deficiency. Therefore, Applicants request that the rejection be 
withdrawn. 

B. Claims 37-39 have been rejected as being unpatentable over 
WO98/30582 in view of U.S. Pat. No. 6,108,370. Applicants respectfully traverse this 
rejection in view of the amendment to claim 37. As noted in Section IV above, 
WO98/30582 does not teach antibodies that specifically bind to amino acid residues 
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105-187. The '370 patent does not overcome this deficiency. Therefore, Applicants 
request that the rejection be withdrawn. 

C. Claims 37-39 have been rejected as being unpatentable over 
WO98/30582 in view of WO96/34096. Applicants respectfully traverse this rejection 
in view of the amendment to claim 37. As noted in Section IV above, WO98/30582 
does not teach antibodies that specifically bind to amino acid residues 105-187. The 
WO96/34096 application does not overcome this deficiency. Therefore, Applicants 
request that the rejection be withdrawn. 

D. Claims 37-39 have been rejected as being unpatentable over WO98/30582 
in view of U.S. Pat. No, 6.132J29. Applicants respectfully traverse this rejection in 
view of the amendment to claim 37. As noted in Section IV above, WO98/30582 
does not teach antibodies that specifically bind to amino acid residues 105-187. The 
729 patent does not overcome this deficiency. Therefore, Applicants request that the 
rejection be withdrawn. 

CONCLUSION 

In view of the amendments and remarks, Applicants submit that the present 
application is in condition for allowance and request rejoinder of claims 40-42. 
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Examples: ^^Therapeutics" Not A ssociated with a Diseasis 

Specification: Compound A is disclosed to inhibit enzyme XYZ, a well- 
known enzyme which is a member of the family of tyrosine kinases, in vitro. 
The specification states that compound A can be used to treat diseases 
caused or exacerbated by increased activity of enzyme XYZ, No actual 
diseases are named. 

Claims: 

1. Confound A. 

2. A method of treating a disease caused or exacerbated by increased 
activity of enzyme XYZ consisting of administering an effective amount of 
conq)bund A to a patient. 

Analysis: The following analysis includes the questions that need to be 
asked according to the guidelines and the answers to those questions based 
on the above facts: 

1) Based on the record, is there a "well established utility" for the 
claimed invention? With respect to claim 2, since the claim is directed to a 
specific method of use, the utility of this claim is limited to that use and the 
examiner should not look to a "well established utility" for the composition 
xised in the claimed method. Consequently, the answer to the question is no 
for claim 2. With respect to claim 1 , the answer is different. Enzymes 
catalyze certain reactions involving the enzyme substrate. Here, since 
enzyme XYZ is a well-known tyrosine kinase, the substrate for the enzyme 
and the reaction which the enzyme catalyzes must also be well known. 
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Since all of this is well known it is reasonable to infer that an inhibitor of 
enzyme XYZ, such as compound A, would have a "well-established utiUty" 
in controlling the enzyme/substrate interaction in the known reaction. 
Therefore, compound A has a "well established utility", no rejection under 
35 U.S.C. § 101 should be made against claim 1, and there is no need to go 
further in the analysis with respect to claim 1 . 

2) Has the applicant made any assertion of utility for the specifically 
claimed invention? The answer is yes. Claim 2 has the asserted utility of 
treating a disease caused or exacerbated by increased activity of enzyme 
XYZ. 

3) Is the asserted utility specific? In this case, the specification 
teaches that the claimed compound inhibits a particular enzyme (XYZ). 
Therefore, compound A has properties and uses that are not applicable to a 
general class of con:q[)ounds. Therefore, the answer is that the invention of 
claim 2 has a specific utility. 

4) Is the asserted utility substantial? Since neither the specification 
nor the art of record disclose any diseases or conditions caused or 
exacerbated by enzyme XYZ, the asserted utility in this case essentially is a 
method of treating an imspecified, undisclosed disease or condition, which 
does not define a "real world" context of use. Treating an unspecified, 
undisclosed disease or condition would require or constitute carrying out 
further research to identify or reasonably confirm a "real world" context of 
use. Therefore, the answer to this question is no with respect to claim 2. 
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Therefore no rejection under 35 U.S.C. § 101 should be made against 
claim 1 but both a 35 U.S.C. § 101, as well as 35 U.S.C. § 1 12, fust 
paragraph, utility rejection should be made against claim 2. 

Once the rejection has been made with respect to claim 2, the applicant 
bears the burden of rebutting it Upon receiving applicant's response, the 
examiner should review the original disclosure, any evidence relied upon in 
establishing the utility rejections under 35 U.S.C. § 101 and 35 U.S.C. § 
112, first paragraph, any amendments and any new reasoning or evidence 
provided by the applicant in support of the asserted utility. 

The following situations are most probable: 

(1) Applicant provides a reference, pubUshed before the filing date of 
the application, which teaches that certain diseases are associated with 
increased activity of enzyme XYZ. In this case the examiner should 
withdraw the utility rejections under 35 U.S.C. § 101 and 35 U.S.C. § 112, 
first paragraph, for claim 2. 

(2) Applicant submits an opinion declaration imder 37 C.F,R. 1.132 
by a qualified person of skill in the art which states that specific disease 
conditions are known to the skilled artisan to be either caused or exacerbated 
by increased activity of enzyme XYZ. The declarant identifies specific 
diseases and/or conditions. After reviewing the record in its entirety, the 
Examiner should only maintain this rejection if evidence of more probative 
value than the declaration exists which establishes a basis for doubting the 
objective truth of the declaration. Unsupported scientific reasoning is not 
more probative than the declaration. If the examiner maintains the rejection, 
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Abstract 

A cDNA eocodicg a new type U transmembrane protein has been isolated from human mast cells by subtraction cloning. This cDNA 
contains an open reading frame of 186 amino acids. RT-PCR analysis showed that this gene is difVerentially expressed in mast cells. 
Therefore, the peptide encoded by this gene was termed mast ceU-expressed membrane protein 1 (MCEMPl). The MCEMPl gene contains 
seven exons and was mapped to human chromosome 19pl3.3. .The epitope-toggcd MCEMPl has been expressed in mammalian cells and 
found to be localized to the cellular membrane with its C-terminus extending to the outside of the membrane and N-teiminus into the 
cytoplasmic compartment. Monoclonal antibodies against MCEMPl were generated and characterized by immunoprccipitalion and FACS. 
The results showed that the native MCEMPl is expressed in cord blood-derived mast cells and HMC-1 and THP-1 cell lines, but not in other 
cell types that we have tested. Inmninochemical staining of human lung sections showed that MCEMPl staining is specifically associated 
with lung mast cells. 

2005 Elsevier Inc. AH rights reserved. 
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Mast cells are major immune effector cells in the human 
defense system against parasite infection. These granular 
immune cells originate finom hematopoietic stem cells in the 
bone maiTQw and complete their development only after 
they migrate into diverse peripheral tissues [1-3]. Mature 
mast ceUs express the high-afiEinity IgE receptor FceRI on 
their surface and .can be activated by IgE cross-linked with 



Abbreviations: MCEMPl, mast ceU-expressed membrane protein 1; 
CBMC, cord blood-dsrived mast cell; mAb, monoclonal antibody; RT- 
PCR, reverse transcriptase-polymerase chain reaction. 

Sequence data from this article have been deposited with die GcnBank 
Data Library under Accession Nos. AF4€1155 and AF461156, 
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specific antigens or allergens. Mast cells may also be 
activated via IgE-independent mechanisms [4,5]. Comple- . 
ment factors^ C3a, C5a, neuropeptides, and calcium 
ionophores such as A23187 have been shown to activate 
mast cells in vivo and in vitro, respectively [6]. Mast cells 
exert their functional effects by releasing a wide variety of 
preformed secretory inflammatory mediators such as hista- 
mine, tryptase, and neutrophil chemotactic fiactor as well as 
newly synthesized cytokines including TNFo, IL-4, lL-13, 
IL-5, IL-10. and chemokines [7-9]. 

It is well known that human mast cells play critical roles hi 
the pathogenesis of many allergic and inflammatory diseases, 
such as asthma, allergic rhinitis, anaphylaxis, and atopic 
dermatitis. The mast cells are responsible for most of Che early 
events in allergic reactions through the release of cytokines 
and other mechanisms that contribute to the expression of 
late-phase reactions and chronic allergic urflammation [7-9]. 
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Mast cells have also been observed to be involved ia a 
multitude of neoplastic, fibrotic, and inflammatoiy processes 
such as lymphoproliferative disorders, interstitial lung dis- 
ease, multiple sclerosis [10,11], and rheumatoid arthritis 
[12-15]. The number of mast cells is highly elevated in 
certain inflammatoiy diseases, such as inflammatory bowel 
disease [16]. Recent studies suggest that mast cells may play a 
role in the progression of heart failure [1 7]. Not only are mast 
cells found in human heart but their number and density are 
also increased in the foiling heart and in ischemic cardiomy- 
-opathy patients [17]. 

The transmembrane proteins on the mast cell surfece play 
a crucial role in the contact with cells in the peripheral tissues 
and in mediating regulatory signals from their environment. 
In this study, we report the identification and characterization 
of a new mast ceil-e>q>ressed membrane protein, MCEMPl. 



Results 

Identification and cloning of MCEMPl cDNA 

MCEMPl cDNA was identified by cDNA subtractive 
hybridization using human mast cell mRNA as a tester 
and a pool of mixed mRNAs from human Daudi^ THP-1, 
and TF-1 cell lines as a driver. A partial cDNA clone 
initially isolated by the subtractive hybridization matched 
only to a number of EST clones (GenBank Accession 
Nos. BM537757, BM922263, B1818132. AA482321, 
CD640454) that contain partial cDNA sequences, but it 
showed no significant homology to any cDNA sequences 
that encode known or predicted proteins in the GenBank 
database. Two oligonucleotide primers were designed based 
on the partial cDNA sequence and used to screen a human 
leukocyte cDNA array library (OriGene, Rockville, MD, 
USA) to clone the full-length cDNA. Several cDNA clones 
have been isolated and one such cDNA clone (9E) contains a 
bona fide full-length coding region, 450 bp of 5' untranslated 
sequence, and 726 bp of 3' untranslated sequence. The 
longest Open reading frwte is predicted to encode a protein 
of 186 aa with a calculated molecular weight of 21.2 kDa 
(Fig. lA). The initiation methionine codon is defined by 
several criteria: (i) no methionine codon precedes in the 5' 
untranslated region, (2) a perfect Kozak motif [ 1 8] co-resides 
with the starting methionine codon, and (3) several in-frame 
stop codons exist upstream, of the predicted initiation 
methionine. A single tmnsmembrane domain was identified 
to extend from aa 83 to 105, but no signal peptide sequence 
was found in MCEMPl using a hidden Markov model-based 
transmembrane helbc prediction method [19]. 

Gene organization, alternative splicing chromosome 
localization, and polymorphism 

MCEMPl cDtIiA was mapped to contig AC008763 on 
chromosome 19p;13.3 by a similarity search [20]. The 



alignment of MCEMPl cDNA with the genomic DNA 
revealed seven exons and six introns that span ~3.2 kb (Fig. 
IB). Two alternatively spliced forms of mRNAs identified 
during cDNA cloning were also mapped to the same region 
(Fig. IB). However, the alternatively spliced forms encode 
only truncated proteins, since putative translation products 
would be prematurely aborted by stop codons in all three 
reading frames. A single-nucleotide polymorphism was 
found at codon 167 (ATT/GTT) in the cDNA sequence 
(9E) we obtained, as well as in the EST sequences from the 
GenBank database, which causes an amino acid change (He/ 
Val) in the translated protein sequences. The 5' flanking 
sequence analysis [21] revealed a number of transcription 
factor binding motifs such as a classical TATA box and NF- 
KB/Rel and NF.-AT (nuclear factor of activated T cells) 
binding sites, suggesting that the 5^ flanking region is a 
transcription-regulatory promoter. 

Differential expression of MCEMPl mRNA 

The MCEMPl mRNA levels were accessed by RT-PCR 
and compared among multiple human tissues (Fig. 2A) and 
among hematopoietic cells and cell lines (Fig. 2B). Mast 
cells express the highest level of MCEMPl mRNA among 
all types of cell lines and primary blood cells assessed (Fig. 
2B). However, in the first week of culture of cord-blood- 
derived CD34^ progenitor cells (BioWhittaker, Inc., Wal- 
kersville, MD, USA), the MCEMPl mRNA was almost 
undetectable. Maximimi levels of expression were reached 
after the primary mast cells were cultured for 5 weeks with 
about 35% of the cell population staining positively by 
anti-tcyptase antibody. MCEMPl mRNA signals were also 
detected in THP-1 cells, HMC-1 cells, lymphocytes, and 
peripheral blood mononuclear cells, but at a much lower 
level. 

In the human tissues surveyed, MCEMPl mRNA was 
detected in lung and barely detectable in trachea under the 
given RT-PCR conditions, but not detected in brain, heart, 
kidney, and hver (Fig. 2A). In light of the above results, it 
is expected that mast cells may be the primary cell type 
responsible for expression of MCEMPl mRNA in the 
lung. 

Expression and subcellular localization of recombinant 
MCEMPl 

To characterize the MCEMPl gene product, we subcl- 
oned the MCEMPl cDNA coding region into pcDNA3.1D/ 
V5-His vector (Invitrogen, Carlsbad, CA, USA) with a Flag 
tag sequence attached to the N-terminus of MCEMPl and a 
V5 tag fused to the C-tenninus (MCEMPl ~FV, see Fig. 3 A). 
Afrer transient transfection into 293T cells, the tagged 
MCEMPl was detected in the membrane fraction by 
Western blot using anti-Flag or anti-V5 antibody, confirm- 
ing predictions that MCEMPl is a transmembrane protein 
(data not shown). 
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Met Glu Val 
Ala Pro Ala 
Gin Gly Ala 
Lys Asn Gin 
Gin Val Pro 
Pro Cys Trp 
Ala Leu Ala 
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Arg Ser Lys 
Asn lie Asp 
Lys Met Pro 
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165 
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Val Leu 
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Arg 135 
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Fig 1 (A) Amino acid sequences of MCBMPl . The predicted transmembrane region based on the hidden Markov model [1 9] is underlined. Asterisk indicates 
stop OKlon. (B) MCEMPl gene stnicture, the autficntic cDNA clone (9E), and two aUematively spliced cDNA clones (7B and 2G). The exons shared in 
authentic cDNA {9E) are shown as filled boxes and the axons found only in alternatively spliced fbnns (7B and 2G) are indicated by unfilled boxes. Entrons and 
spliced intron regions are represented by solid lines and dash lines, respectively. The anow indicates the starting methionine, and the asterisk represents a stop 
codon. The parentheses show flie numbers of cDNA clones we isolated that shared the same splicing pattern as cDNA clones 9E. 7B, and 20. 



To deteimine further whether MCEMPl is expressed 
on the cell surfece and its orientation in the membrane, 
we incubated the MCEMPl -FV-transfected cells in vitro 
with FITC-conjugated anti-Flag or anti-V5 mAb. Fluo- 
rescence microscopy (Fig. 3B) and flow-cytometric 
analysis (not shown) showed that anti-V5 mAb binds to 
the MCEMPl-FV-transfected cells under both living and 
fixed conditions, while anti-Flag mAb binds to the 
MCEMPl-FV-transfected cells only after fixation (Table 
1). These results indicate that MCEMPl indeed is a 
transmembrane protein with the C-tenninus exposed to 
the outside of the cellular membrane and the N-terminus 
to the cytoplasmic compartment. 

Generation and characterization of MCEMPl monoclonal 
antibodies 

i 

To investigate the expression of native MCEMPl 
protein, we generated two monoclonal antibodies, MC1A8 



and MCI CI 1. FACS analysis of living cells stained with 
MC1A8 showed that this antibojiy binds well on the cell 
surface of CBMC, HMC-1 cells (cell line derived from a 
mast cell leukemia patient) [22], THP-1 cells (cell line 
derived from acute monocytic leukemia tissue; ATCC), and 
CD 14*^ monocytes, but not to peripheral blood lymphocytes 
or to the cell lines derived from T cells, B cells, or epithelial 
cells (data not shown). Furthermore, immunoprecipitation of 
the membrane surface proteins using MC1A8 antibody 
revealed a 22-kDa protein in CBMC and HMC-1 (Fig. 4). 
The immunoprecipitated MCEMPl protein band in CBMC 
is much stronger than that in HMC-1 cells. The protein 
expression profile was consistent with the mRNA expres- 
sion levels in CBMC and HMC-1 cells analyzed by RT-PCR 
(Fig. 2). Taken together, these results indicated that 
monoclonal antibody MC1A8 specifically recognizes the 
extracellular, or the C-terminal, domain of MCEMPl. In 
contrast, antibody MClCl 1 detected MCEMPl protein only 
in Western blot or by FACS after cells were fixed (data not 
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Fig. 2. (A) RT-PCR analysis of MCEMPl mRNA level in human tissues. 
The same amount (100 ng) of total tissue RNA was included in each RT- 
PCR. Revcrec transcriptase reaction was performed using Superscriptase II 
kit (Invitrogcn). PGR was perfonncd using the TaKaRa Ihg polymerase 
system (Sigma). Six microliters of the PGR volume (25 was loaded in 
each lane. The RT-PCR for MCEMPl (shown at the top) proceeded for 28 
thermocyclcs and the RT-PCR for control housekeeping gene, glycerald- 
hydc-3-phosphate dehydrogenase (GAPDH; bottom) proceeded for 24 
thezmocycles. In the toce positive control PCRs, 1 x 10~^, 1 x 10~', or 
1 X 10"* ftnol (ftn) of pMCEMPl-FV plasmid was put into each reaction. 
(B) RT-PCR analysis of human primary hematopoietic cells and cell lines. 
Total RNA input for each RT-PCR, positive control plasmid input, and 
thermocyclcs were Ihe same as described for (A). Cord-blood-dmyed mast 
cells (CBMC), lymphocytes, and peripheral hlood mononuclear cells 
(PBMC) are human primary cells. THP-1, Daudi, and HMC-l are cell 
Hnes. For details, see Materials and methods. 



Discussion 

In this study, we have identified a cDNA encoding a new 
type II transmembrane protein, which is differentially 
expressed in the human mast cell and lung tissue (Fig. 2). 
The presence of significant levels of MCEMPl transcript in 
lung tissue may be attributed to the presence of peripheral 
mast cells. Several lines of evidence suggest that MCEMPl 
might be involved in mechanisms that regulate mast cell 
dififerentiation and/or immune responses. First, the change 
in expression of MCEMPl mRNA in mast cells appeared to 
be dependent on the conditions of mast cell growth and 
development. In the primary cord blood-derived CD34 
cells cultured for 1 week, the MCEMPl expression level 
was minimaL After 5 weeks, the MCEMPl mRNA levels 
reached a peak (Fig. 3). Second, the promoter region of 
MCEMP 1 contains NF-kB and NF-AT binding motifs. Bbth 
transcription factors were foimd to regulate a wide variety of 
immune receptor genes [23,24]. Third, MCEMPl was 
mapped on human chromosome 19pl3.3 neighboring genes 
related to immune responses, such as CD23, or low affinity 
receptor for IgE, and FIZZS, a protein found m inflanoma- 
tory zone 3 [25]. The discovery of MCEMPl expressed in 
human lung mast cells may shed new light on our 
understanding of mast cell regulation and the pulmonary 
diseases in which mast cells play pivotal role, such as 
asthma and chronic obstructive pulmonary disease. Further 
studies are required to understand the biological function of 
MCEMPl and its potential role in immune regulation and 
allergic diseases. The availability of MCEMPl cDNA, 
rocombinant protein, and antibodies should facilitate the 
advancement of such studies. 



Materials and methods 



Cell culture 



shown). Our data indicate that MClCl 1 may recognize only 
the N-tenninal regibn after denaturation. 

Localization of MCEMP I in mast cells of human lung tissue 

Using MCEMPl antibody we performed immunostaining 
on consecutive sections of human lung cancer tissues. In ihe . 
cancer-adjacent lune tissue (Fig. 5), as well as in the tumor 
tissue (not shown)7 the majority of MCEMPl antibody- 
stained cells were also positively immunostained by anti- 
FcERla (a mast cell marker) antibody, indicating that the 
native MCEMPl is predominantly expressed in lung mast 
cells. The cells stained positively by both MCEMPl and 
FceRIa antibody accoimted for about 75% of the total cells 
stained by MCEMPl antibody. A similar staining pattern was 
observed in the lung cancer tissue (data not shown). These 
results are consistent with the fmdings from RT-PCR analysis 
of MCEMPl mRNA. 



Human cord blood CD34^ cells (BioWhittaker) were 
cultured up to 9 weeks in the RPMI 1640 (Invitrogen) 
growth medium supplemented with 20% FBS (Sigma- 
Aldrich, St. Louis, MO, USA), 2 mM L-ghitamine. 50 ^iM 
2-mercaptoethanol, 100 U/ml penicillin, 100 Rg/ml strepto- 
mycin. 10 Mg/ml gentamicin, 80 ng/ml SCF, 50 ng/ml IL-6, 
and 5 ng/ml IL-IO. Cells were stained with anti-tryptase 
mAb to determine the percentage of mast cells. Cell 
suspensions were seeded at a density of 5 x 10^ cells/ml 
and cytoldne-supplemented medium was replaced once a 
week. Recombinant human IgE was used for IgE cross- 
linking experiments. Other cell lines were cultured follow- 
ing ATCC's recommendations. 

cDNA subtraction and cloning 

Total RNAs were isolated from CBMC and THP-1, TF- 
1, and Daudi cells using the RNeasy Prep system (Qiagen 
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t 
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I 

V5 




Fig. 3. (A) Expression construct MCEMPl-FV Flag-lagged MCEMPl was oloncd in pcDNA3.1Ar5-His Onvitrogcn). resulting in expression cwistnict 
pMCEMPl-FV The coding region (amino acids 1-244) of the fusion protein is shown as an insert in the pcDNA3.l vector. The open box contains the 
camplcte coding region of MCEMPl, the hatched box stands for Flag lag. the black boK stands for V5 tag. and die gray box stands for His tag^) 
Immunofluorescence staining of MCEMPl-FV fusion protein in 293TceUs. The ceUs were transiently transfcctcd with pMCEMPl-FVand stained widi FITC- 
conjugated anU-V5 antibody (Invitrogen) after fixation. The same microscopic view of the pMCEMPl-FV-Uansfected 293T cells was photographed under 
bright light (left) and dark field (right). White aiiows indicate examples of positively stained cells, and black airows indicate negative ceJls. 



GmbH, Germany), and the mKNAs were isolated through 
an oligo(dT) push column (Stratagene, La Jolla, CA, USA). 
The cDNA sTibtraction was perfonned using the PCR-Selcct 
cDNA subtraction system (Clontech, Palo Alto, CA, USA) 
with minor modifications. Briefly, the cDNA from CBMC 
was used as a tester and the cDNA from a combination of 
THP-1 (-45%), Daudi (-35%), and TF-l (-20%) mRNA 
was used as driver in the subtractive hybridization. After 
two rounds of selective PGR amplification, the tagged PGR 
product was subcloned into plasmid vector pCR2.1 (Invi- 

Table J 

MCEMPl-FV 



Antibody 
Cell status: 



Anti-V5 



Anti-Flag 



Alive" 



Fixed 



AUve 



pV252-FV 
pcDNA3.1 



' Cell viabilitlr was examined by trypan blue exctasion before staining 
with the antibodies. 



trogen) and sequenced. The cDNA sequences were BLAST- 
searched against GenBank database [20]. 

To clone the fiill-length MCEMPl cDMA, two oligonu- 
cleotide primers were synthesized based on the partial 
sequence obtained from the subtraction and used to screen a 
human peripheral blood leukocyte cDNA library (OriC3ene). 
In addition, a cDNA clone was obtained from the HMC-1 
cell line by RT-PCR with two oligo primers covering the 
start methionine codon and stop codon, respectively. The 
coding region of MCEMPl cDNA was sequenced multiple 
times in both directions. Transmembrane domain prediction 
was performed utilizing hidden Markov model-based trans- 
membrane helix recogiiition software [19]. 



Fixed RT'PCR analysis 



RNAs were isolated from the following human cells: 
Daudi (a B lymphoblast cell line derived from Burkitt 
lymphoma. ATCC No. CCL-213), THP-1 (a monocytic 
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(A): HMC-1 CBMC 

Antl-MCEMP1 - + • -f 

Mouse IgG + - -h - 
12 3 4 



22 KD-> 




(B) 12 3 4 




Fig. 4. (A) Immunoprecipitaticai of MCEMPl ftom HMC-1 and CBMC by 
anti-MCEMPl antibody MC1A8. Equal counts (5x10* cells) of HMC-1 
(lanes 1 and 2) Bod CBMC (lanes 3 and 4) were biotinylated in each 
reaction, lysed in protein extraction buf!er> and inunimoprecipitBted by 
MC1A8 or mouse IgO control antibody. Hie iminnnoprecipitBted proteins 
were analyzed by Western blot using anti-biodn antibody. The 22-kDa 
protein matches the predicted MCEMPl protein. (B) Coomassie blue 
staining of whole cell protein extiact. Roughly equal amounts of protein 
extract from HMC-1 ^es 1 and 2) and CBMC (lanes 3 and 4) were 
resolved by SDS-PAGB. 
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leukemia cell line, ATCC No. Tro202), TF-1 (a myeloid 
progenitor cell line, ATCC No. C!RL-2003), HMC-l (a mast 
cell line), CBMC cultured up to 9 weeks, primary 
lymphocytes, and peripheral blood mononuclear cells. 
Human buffy-coat blood samples were obtained from Gulf 
Coast Blood Center (Houston, TX, USA). Further cell 
purification process was carried out by Ficoll-Paque 
gradient ceotrifligation. Total RNA was isolated using the 
RNeasy Mini-Prep kit (Qiagen). The hunaan tissue RNAs 
were purchased fix)m Ambion (Austin, TX, USA). 

Two sets of oligonucleotide primers (5'-TCATTCAC- 
GACCCACGAGC-375'-TTGAGGTGAGGACTGTGG- 
CATTT-S' and 5'-GGAGTCCACTGOCGTCTTCAC-375'- 
GGAGGAGTGGGTGTCGCTGTT-3') were selected from 
the MCEMPl and glyceraldehyde-3-phosphate dehydrogen- 
ase (GAPDH) coding region, respectively, and used in two- 
step RT-PCR analysis. First-strand cDNA was synthesized 
using reverse transcriptase, Superscriptase H, following the 
manufacturer*s noauual (Invitrogen). PGR was then per- 
fonned using TaKaRa Thq polymerase (Sigma). Plasmid 
pMCEMPl-FV (Fig. 3 A) was used as positive control, and 
molar nimaber was calculated based on the molecular weight 
ofpMCEMPl-FV. 

Expression construct and transfection 

Flag-tagged MCEMPl cDNA was PCR-amplified by 
using two oligo primers (S'-CACCATGGACTACAAA- 
GACGATGACGACAAGGAAGTGGAGGAAATCTA- 
CAAGC and S'-TTGAGGtGAGGACrrGTGGCATTT), 
and the PCR product was cloned into pcDNA3.lDA^5- 
His vector (Invitrogen) (Fig. 3A). Transient transfection 
was performed using the Lipofectamine Plus system 
(Invitrogen). Twenty micrograms of plasmid DNA was 
transfected into 293T cells in a 100-mm dssue culture dish, 
and 40 h later, the cells were harvested in PBS-based, 
enzyme-firee cell dissociation buffer (Invitrogen) for 
protein analysis. 




MCEMPl FcERIa 



Fig. S. Immunohistbcbemical staining of human hing tissue. TVo consecutive sections of human lung tissue adjacent to lung tumor tissue were stained by 
MCEMPl moDOcloliai antibody and FccRIa antibody. Positive oeDs were stained in red Arrows point to the cells stained positively both by MCEMPl and l^ 
FoeRIa antibody. The cancer cells are on the yxpgei light comer indicated by an asterisk. 
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Protein extraction Und Western blot analysts 

The whole cell protein sample was prepared by 
resuspending 3 x lO' cells in 100 ^1 of ddHaO and heated 
at 100°C for 5 rain after adding an equal volume of 2x 
san^le loading buffer. To separate the membrane fraction 
from the soluble fraction, 5 x 10^ cells were subjected to 
lysis procedure through either homogenization or freeze- 
thaw cycles. For homogenization, cells were first incubated 
in 150 ^l of deionized water for 10 min and then passed 
through a No. 22 syringe needle multiple times. Thereafter a 
one-tenth volume of lOx lysis biiffer (200 mM Tris-HCl, 
pH 7.6, 700 mM KCl, 50 mM EDTA) was added back and 
incubated for 5 rain. For the freeze-thaw method, cells were 
suspended in Ix lysis buffer and freeze-thawed three 
times. Insoluble membrane faction was separated from 
soluble proteins by centrifugation at maximum speed in a 
microcentrifuge. 

The proteins were separated in a 15% SDS-PAGE. 
Western blot was performed as previously described [26] by 
using anti-Flag (Sigma) or anti-V5 mAb (Invitrogen). 
Protein gel, ninning buffer, and 2x loading buffer were 
purchased from Bio-Rad Laboratories (Hercules, CA, 
USA). 

Immunofluorescence staining of transiently transfected cells 

The transfected 293T ceUs (1 x 10*^) were washed and 
preincubated at 4°C for 20 min in 100 of the enzyme-free 
ceU dissociation buffer (Invitrogen) containing 1% BSA. 
Cells were then incubated with FITC-conjugated anti-Flag 
(20 MLg/ml) (Sigma-Aldrich) or anti-V5 mAb (10 ^g/ml) 
(Tnvitrogen) in the same buffer for 30 min. After three 
washes, cells were resuspended in 100 ^1 of Ix PBS with 
1% paraformaldehyde and analyzed by FACScan (Becton- 
Diddnson, Franklin Lakes, NJ, USA). 

Generation of mAb against MCEMPI 

The mouse monoclonal antibodies were generated 
against MCEMPI by conventional hybridoma technology 
and screened by ELISA, FACS, and Westem blot Two of 
ttie antibodies were characterized extensively. For FACS 
analysis, cells were washed three times and incubated with a 
specific antibody. Altematively, cells were fixed before the 
antibody reaction. Finally, cells were resuspended in Ix 
PBS with 1% pairafoTmaldehyde for FACS analysis. 

Detection of native MCEMPI by immunoprecipitation 

Cell surface pmteins were biotinylated using D-biotinyl- 
e-aminocaproic acid-^^-hydroxysuccinimide ester following 
the manufecturer's instmctions (Roche Molecular Biochera- 
icals, Indianapolis, IN, USA). Cells were then washed in 
Tiis wash buffer (50 mM Tris-HCl, pH 7.4, 25 mM KCl, 5 
mM MgClz, 1 mM EDTA, and 150 mM NaCl) three times 
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and lysed in 1 x PBS with 1% Triton X-100 and protease 
inhibitor mix (Roche). The protein extract was incubated 
with the mAb against MCEMPI and precipitated with 
protein A-Sepharose. After five washes in lysis buffer the 
protein was loaded on an SDS-PAGE gel for Westem blot 
analysis using anti-biotin antibody, Altematively, as a 
control, the whole cell protein was subjected to SDS- 
PAGE and Coomassic blue staining. 

Immunohistochemistry of human lung tissue 

Forraalin-flxed and paraffin-embedded sections of 
human hmg tissues were purchased from Spring Biosystems 
(Fremont, CA, USA). Each tissue specimen was deparaffi- 
nized, rehydrated, incubated for 30 min at 3TC in PBS 
containing 0.05% Tween 20 and 1% normal goat serum, and 
then incubated overnight at 4''C in biiffer containing 
purified anti-MCEMPl antibody. Samples were washed, 
incubated for 1 h at room temperature in buffer containing 
AP-labeled goat anti-mouse IgG, washed twice in 0.1% 
BSA and 0.05% Tween 20 in PBS, and then washed and 
incubated for 15 min at room temperature in alkaline 
phosphatase substrate solution. The antibody-stained tissue 
sections were counterstained with Gill's hematoxylin and 
covered with Immu-Mount (Shandon, Pittsburgh, PA, 
USA). Additional sections were stained with hematoxylin 
and eosin. 
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